Of the more than 7000 nuclides predicted to be particle-stable, only about one-fourth have ever been observed. The actual limits of particle-stability, the so-called neutron and proton driplines, are known only up to beryl! ium for neutron-rich nuclides and up to sodium for proton-rich nuclides. A more complete knowledge of the location of the dripl ines would have widespread implications for both nuclear physics and nuclear astrophysics.
Among the methods used to predict the masses of nuclei far from 1-3 4 5 the valley of stabil !ty are the droplet model; the shell model; '
self-consistent calculations based on the energy density concept; 6 7-10 and the Garvey-Kelson mass relations.
These models contain parameters chosen to fit known masses of nuclei near the valley of stability.
Predictions of the limits of particle-stability of nuclides require considerable extrapolations from the fitted data and therefore provide a good test of the global validity of these models.
Techniques to produce extremely neutron-rich nuclides include Table l gives the mass excess calculated by several methods for nuclides in the vicinity of the neutron dripline for C, N, 0, and F.
Single and double asterisks signify nuclides calculated to be unstable against single and double neutron emission respectively, Although the nuclides 2°C and 27 F that we have detected are calculated to be particle-stable by each of the models, it is interesting to note that 21 C and 25 0, for whose existence we have some evidence, are calculated to be unstable against neutron emission by some of the models and particle-stable by others, 24 N and 28 F are also predicted by several models to be particle-unstable.
Judging from the trends in Fig. 2 , an experiment capable of discriminating among these models will require about 50 times the present sensitivity, using the 213 MeV/nucleon 48 Ca + Be reaction, One possible way of achieving this is to use considerably thicker targets, Figure 3 shows the expected yield of carbon isotopes as a function of target thickness, calculated on the assumption that the partial cross section for Isotopes of a given element has a Gaussian dependence on fragment mass about a most probable mass, with a mass width taken to be a constant OA = 1. 
